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^£ p-^>Efl\i (p-catenin) #o|<£o] ^52^- (hot-spot 

*l-f-S*€ n H ^ ^711- ol-g-^H ^ 71^;^ JI^a]^ |3-7>tfl\l ^-^7}S] 

^ afl^^ 3> O]^ oj-g-^H P^HlVl ^7.}^ l-^oj-l- %A\t\^ ^o\] 

[tlllH] 

£ 1 
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P~^Hl\d -ir^Jl^tl-E^ElH. n>ola.^.^ ^ o]§ o]-g-^^ f3-?Hl\i -8-^7.}o] # 
^^l* ^r*}^ ^{BETA-CATENIN OLIGONUCLEOTIDE MICROCHIP AND METHOD FOR 
DETECTING BETA-CATENIN MUTATIONS EMPLOYING SAME} 

3] Al^^Ai p-7>Efl\i 3^ 

s.^^ol7> ^-o]^ tfl^-oj- 2:3] X| PCR-SSCPS. ^^Mcf. 

[^■^2] ^Ml*l -£^] 

t^-S- pJ-^Hl^ 5] €-<2^°l» p-^HlYl *a]Ji^f#ell 

£.^2. n}o]3^^ (p-catenin oligonucleotide microchip), #7] n}ola.s^2] ^]2i^- 
^ ^ °l-§-*r°i P-^Hl^ -ff^S] ^A h sr>^ wj-^ofl 2J-*V ^olcf. 
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<5> (p-catenin)£ Wnt ^714 (Wnt signaling pathway)^ «Hf- ^ 

^8*l*r (downstream transcriptional activator)S *J-g-^- ^n> 0 j.qgj. 7l )c^^_ D) j 
7fl^ 4|i-AjS ^ Al^e, (cadhenn-mediated cell-cell adhesion system)^ ^ ^ 

(submembrane component ) AS m (Ahrahm< s _ c gt ^ ^ ^ f 

Pathol. 158:1005-1010, 2001; Abraham, S. C. et al . , An,. J. Pathol., 158:1073-1078, 
2001). GSK-3P (glycogen synthase kinase-3{3 )<* lr*fl APC (adenomatous polyposis 
coli) & _^ nyd ^ }$] ^ 3 ^ 

(serine/threonine) ^ <y^ # ^ (degradation)- o >7]W (Arahani) 

S. C. et al., 
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/to. /. /fefAo/., 158:1073-1078, 2001). ZL^uf, ^ #<g^ol 

(Truncation mutation) i£b £-7^]^ o.^*]. i^o}^ o] $ o>^^ {3-7Hiy £ 

^ g 0-7}^ at^J «^ (regulatory activity)^ 7 r 7^cf 
(Abraham, S. C. et al., Am. J. Pathol., 158:1073-1078, 2001). p-^^ 
l-<gt£o]^ ^f^-iflnvo}- (endometrial cancer), $\<£, 1}3.*)}5L^<Q 
(hepatoblastomas) 2e ^*j#°M- ^ tf<$* V ^ofl^ QSK-3 f3 o]*Vfl. Jf^J , 

<« Ser-33, Ser-37, Thr-41, Ser-45 ^ 4^ #7)# (Asp-32 ^ Gly-34HH 4=. 

^jo.^ 5*4 (Saegusa, M. and Okayasu, I. /. 194:59-67, 

2001). Stf^SMH o ifl*l i 6 %ofl o)e^ cf<^* V *jr^ p-^Eflvi #^^ol7l- 

€ wf Si^l (Nilbert, M. and Rambech, E. Cancer Genet. Cytogenet. 128:43-45, 2001; 

Mirabel 1 i-Primdahl , L. et al., Cancer Res. 59:3346-51, 1999), tfl^s] p-7HI\d 

#^^o] 7 ^ 3 ifl g$ S^ofl oj-nl^o] 7\A^ ^ 

( m i SS ense mutation)^ ^Eflo] ^o.^ oj.^ oi^ (Devereux> T R et a , ^ 

31:68-73, 2001; Udatsu, Y. et al., Pediatr. Surg. Int. 17:508-512, 2001; Koch, A. 

et al., Cancer Res. 59:269-273, 1999; de La Coste, A. et al., , 95:8847-8851, 

1998). 



<6> 



P-^Vi #o§*io m ^ # ^ f7 ] PCR-SSCP (single strand 

conformation polymorphism) ^7H<g ^ ^ «voj^_ 0 j.g_^. ^ £ ^ 

— ^' U o^« °l-g-*l p-^Efly -fr^H #<3«H ^#o] ^ HJ^ 

S** ^71 nfl-o,! 7l#*}oi oicf (Abraham, S. C. et al . , ^. /. 

Pathol. 158:1005-1010, 2001). n*aM , p-?)^ ^^^># flSM <ti*Uj SU 
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JL^lS. MSI (microsatellite instability, MSI-H) 
^rt^^°lt &jL (Mirabel 1 i-Primdahl , L. et al., Cancer 

Res. 59:3346-51, 1999), p-^HlVi -fi-^ #<££o|^ ^rS. MSI-H #^1*1 
^EElr ILJLQ v} (Mirabel li-Primdahl, L. et al . , Cancer Res. 

59:3346-51, 1999; Shitoh, K. et al., Genes Chromosomes Cancer 30:32-37 ,2001; 
Samowitz, W. S. et al., Cancer Res. 59:1442-1444, 1999). 5E*V, MSI-H °J" 

(Mirabel li-Primdahl , L. et al., Cancer Res. 59:3346-51, 1999; Traverso, G. et al., 
Lancet. 359:403-404, 2002). ^l}, p-?H|\l #<?!^ 0 1^ ^-M 5 ] 
#*Hfe <>H*M ^^>7fl ^^5)^1 ^ 

= i MSI1- ^l^>7l ^4^s ^B-sl-SU 

(Traverso, G. et al., Lancet. 359:403-404, 2002), ^ *\*\% , 1"^ APC, 

p53, long DNA, g K-ras^f £&^r tifl'gf- DNA# A]~g-tr ^^^^ ^#°fl 

A r-§-sH #4 (Ahlquist, D. A. et al . , Gastroenterology 119: 1219-1227, 2000; 
Dong, S. M. et al., /. Cancer. Inst. 93:858-865, 2001). 

°H -& t^^l-^r l^tHH ^-^^^1 7}- #o] yJ- WjELJL 

<t7)# ol-g.^ i3-7VEfl\i -H-^^ #^^°) 3^2^ ^-3HH ^7Brtr cf<^tr 1- 
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^ p-^tflvi #^^ 0 11: ^^% v ^ SZSr P-^Yi #^Jl^f#eflo.E]^. p>o1 

3^J# 7fl^>Jl, a o V 7 ] nfolas^^- oi-g-^H -8-3*1-3 ^^l* 



<io> ^.^^ p-7>3|Td -fr^H t-^^l ^ ^ !3-7>Efl\d -fr^^ 

p-^Hflvi -a-^VSl l^^l* 34*Hr wj-^-i- ^<5}^ ^olcf. 



<12> ^V 7 1 S-^ofl £ «Vtgo. p-^j-Efl^ -B-^X>Sl l-^^o] ^igS- 

o]-g-<5H -H^ X^ofl Jl^Al^j p-^Eflid -B-^l^ l-<g^oH- ^a]}^ ^ ol^ 
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<15> o)t\, £ -M^flcf. 

<ie> ^ ^x$°. j.}^^ u)x\}^ 7 )^ ol-g-^o^ p-y|-Efl\i $-#7.}2) #^^ol ^^^s. 

-H*<H^ p-^HM -fr^H 3^1" ^ 0 J€ {3-?Hl\i €-^JiTf 

^ (29, 31, 32, 33, 34, 35, 37, 38, 41, 45 ^ 48 ^7>^t!: 

°] (missense mutation) ^ 3flS"i-ifl ^t^l (in-frame deletion) #^^o]s. ^ aj)^- ^ 

<18> p-^HlVi -fr£7.}9] l-^^o]^ cf^tt <?1#3 (malignancies)^^ ^ 

$\9lT=n, °1* tfl^-^ ^ 3^ l-^^^l (hot-spot areas HI 

4-2- <£3^ Sicf. -B-^i^ #<a^ol^ ^^-21^-^-4 nfl-o a ^ 

aa^HI, #<g^ol^ 70% oj^o] ^^^-oJ-oflAi 53^*1 ^ 

90%^ ll7fl^ (25 29, 31, 32, 33, 34, 35, 37, 38, 41, 45 ^ 48HH ^SL 

(missense) ^ *fl^-#^ ^ (in-frame deletions) ^^flS. ^^S] 

91^ -H^€ #^J7^fr# ell 5.^ = 1-^: ^>-§-^^. tfl^ {3-?Hl\d 

-n-^^r^l #^^o|^ -Fr^r^l ^ # 90% olAj-ol ^-^*1 ll7fl SS-oflA^ 
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-fr^S] #<a^o] 90% ojtf o. s ^ - oi^ # U7fl ^ 

*BJJ1*MAE)J=7} Sa«H 11711 ^ ^ # 

WW *HS*fe ol# ^ - ^ on,, 4 ^ofl ^ 4W ^ (3 

bp 34« ^ 514. ^, £ ^ 0 ^ 0J ^ 

^ -fr*^ Woj # ^^o] « m m 



Sit)-. 



<20> 



<21> 



mWo) %~=,s, « ll7fl ^ ^ 7>¥ ^ ^ ^ #<^^o 1# 

* " 7fl M^Mi^c:, 11711 ^ <fl« flfl^i ^ A> 

flfe 11711 #e]ji^ # efloH]= g ll7fl ^ 

11*11*1 3^ 29, 31, 32, 33, 34, 35, 37, 38, 41, 45 g 48 z^efl tfl^o, 9^ 
4^ IM^lr ^ ^^-efl^H (M), 17110] ^ #eU ^ # 

efl^Bl- (D) g I7fl^l Maifra^^Els. (W)# 3*M*14. t^os, 2 

€ 29^ TCT71- ACT, GCT, CCT, TAT, TGT, TTT, TCA, TCG * TCC^ £<8S 97^ *eU 
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Tf#Efl5.E]S.^ TCT ^*1H 3 b P 7> I7fl^ ^^Jl^^EflO_El^.l- ^ 

£ 31-8- CTG7)- ATG, TTG, GTG, CAG, CGG, CCG, CTA, CTC ^ CTT5. £*g£ 97flsl ^E]iL 
^4SLt)^ CTG 3 b P 7f i7flal -g-eU^^Elcf- ^^fji, s 

32^ GAC7> CAC, TAC, AAC, GCC, GTC, GGC, GAG, GAT ^ GAAS. 97fl^ 
Tr#efl^.E^Hfif GAC Jf^HH 3 bp7 f l^sl i7fl^ ^e)3l^r#e^E]^l- £$*>JL, 3. 

33£ TCT7> ACT, GCT, CCT, TGT, TAT, TTT, TCA, TCG ^ TCC5. >£^€ 97fl^ ^ejn. 
^l-ell^^ TCT ^3H*| 3 bp7> ^£ I7fl^l #e)JL^f#efl^E]^l- Z.Qt}JL, 3 
^ 34rr GGA7> TGA, AGA, CGA, GTA, GCA, GAA, GGT, GGG ^ GGCS. 97flsl ^e]jl 

Tft^^sf GGA 3 b P 7> ^£ i7fls] ^E)ji^f#ell^.E]Hl- if-sfjL, s. 

35^ ATC7f GTC, CTC, TTC, ACC, AGC, AAC, ATG, ATA ^ ATT5. <£^£ 97fia] 
^-tefl^E}^ ATC ™°]o\)a] 3 b p7} ^^£1 17$$] ^e|Ji^t#efl^E) = l- SLf-sj-n, a 
€■ 37£ TCT7> ACT, CCT, GCT, TAT, TGT, TTT, TCA, TCG ^ TCCS. 97fl^ 
7f#B)l-£.E]HSl- TCT ^f^HH 3 b P 7} 1711 5] ^e)ji^r#ell^.El = # iftU, 3 

-& 38-8: GGT7} AGT, CGT, TGT, GAT, GCT, GTT, GGA, GGG ^ GGCS 97fl^l 
^f#e^Bl^sf GGT ^-3HH 3 bp?} l7fl£] #5^^1-31^:= -fr S^U, 3. 

£ 41-8- ACC7f TCC, GCC, CCC, AGC, ATC, AAC, ACA, ACT % ACGS <£^£ 97fl^ ^31 

Tfl-eflO.Elc^ ACC 3 b p7l- ^£ l7fl^ ^-^J7^a e ^E)=l- X^fJl, 3 

^ 45-b TCT7> ACT, GCT, CCT, TGT, TAT, TTT, TCA, TCG ^ TCCS. 97fl£l 
^f#ell^j£5l- TCT ^MH*1 3 b P 7> I7fl5l ^ji^e^E]^!- s 

48-8- GGT7f AGT, TGT, CGT, GAT, GCT, GTT, GGA, GGC ^ GGG5. 97^ -g^ji 

Tr#efl5L^ = s}- GGT -^^HH 3 b P 7}- ^^s] ^ -§-eU^-t3)£EliELt- 3L^-*Vcf. 
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<22> ZV 3.^}^ l7 fls) ^AJ. ^-e)j7^f#s11^.^H (W)7> $U<H 1-<£#°1 ^ 

s\- 3]^ HlH7> 7}^s}£S- s>5!^.^ -g-^ ^r^^.°] (homozygous mutation)^ o]^ 
#°1 (heterozygous mutation)!- 3.^ 3^% v ^ ^>^tf. ^ , 3.^ 29°fl 

127fl^l fe]Ji^te11^£7} SU^-#, i 7 fl^ ^ <*7l A^-g- ^^^1 W % 

Aill- ^^*>7l Il7fl (wild type) ^^^ell^-El^} ^s) $X^. 

7]^ ^ofl j77gAl^ {3-?Hl# #££oj3. £^ ^ ol^ f3-^>EflVl #51 

<25> i) ^ji-.^sfl^trs. ^3 -g-ofl ( S p 0 tting solution)^ £^-*H H 

<26> 2) ^-7] #2lJl^fl-5fl^El^l- t>]4tifl<g7]!- o]-g-§>c^ 7]^:^ S# A cHl ^ 

*rTr #7)1; 

<27> 3) #71 7l^# -#£^1 « 0 >^l5H #e]JiTf#efl^^H# 71^1 ji^aI^i ^ 43 s} 
^ #7^1; 

<28> 4) a 0 v 7 ] 71^-0. 95r cq ~o\] t£ 7 } ^ (denaturation)Alfl *§-±.^^\ M- 

Hf- (sodium borohydride) -g- OJ )°ll #^ #31; 

<29> 5) ^"71 7l^# #7111- 
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<30> a o v 7 ] Jit} *M|*>7fl ^*>#, #31 1HH ^^ZLTf-t-Bfl^-^^^ J7 

127flS] i*M^ (carbon spacer)7> 5' t^EHl d r D l^ 

(5' amino modification)^ °}^o]*\ ^tf. ^ ^ £ ^ i^M^ (Metabion, 
Germany)2f a}#7l» ^i^Tf#3lJ2.E] JEL 5' % Vi eHl ^-^f^^^l, °1tt H 2 N-(CH 2 )i 2 -* 

= <2Kil*1^7l<4 ^-fr^^g- °1^<H 33*1*1 *^JlTf#e^E]^7> £hH 
i= $H cj^-tb ^* 3-g-*H °h*l^ #^« 0 >^£r 4=1 H. <$7] ^ 

(Schiff's base reaction)* °l-§-*r ^t^^l °l-¥-<H*l4. 127fl^ ^-S- 

^H*^ #erol= ^ *e)ji^f#e^^ = 2l- -±3*H ^#o] DNA7> ^ 

-§:* ^% v * 

<3i> #741 lHH A r-M 33 -§"^ (micro spottng solution, TeleChem^»^r ^ ^ 7}*1 

f^tMl-I- 5L^H ^5>°1^ A <H1 #^JlTt#efl^.Bl^7l- *ti>^ ^BflS ^*1*> 

<32> cfTll 2)^7-4 jl*§ 71^5.^ -B-el, ^el^, 1-3^ ?H1B 21^ #sl?riL 

^ IK-II^H (aldehyde) S^r (amine) ^ sl-^lr^S. a!4. * 

, ^c-ll§l^ xi^ *Hr°l^ #2fl^« AV-8-*>al *5liTf#elliLElJ=^ 
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7)Q\ ^e}o]c ^efl^o) ^_ 7 ] 7} ^7} ^ (Schiff's base reaction)^: **fl 

<33> Aj- 7 1 c^H^ ^ 4847flfil #S]jlirr# 31.2.^1=7} ^S]-^ nl^afl<g 7 ll- ol-g-*H 

-§r£|ul ^ ^ofl ^ JIL^>711 tifllSt}. AV 7 ] ^.^ZL^.3. efl _o^c ^o. ot l 0 0~500 

3.7 cm X7.6 cm^ 5L7]# <£r$l*\B. #^r°l^ #efli S.^] 484 

7fl£] ^:^Jl^r#efl o_B]^.7> 3]^ 130 m 2 ) ^ 3.7} 300 w #3^§- ^3. *3-4 

<34> cj^l 3)^1 *E)jl^t#^^.Elco) o>n] 7l ^. 7 j^o} <y- c1 j^c 7l A> ololl 3 

H. ^7} ^^v§- ^ ^-R-^^ol %s$S\6] J2rZl3.^z)]0_l5)EL7} JLM 7)% S.^ Jl^ 

3:2, SDS, SSC, SSPE ^-^-S ^1^*>^ Ji^^^l ^ *^JiTf#e11^E]^#- ^}7]^, 

<35> cf^ 4HHtt -SrSl^Tf^efl^El^l- ^^Al^l *^Jl^t#efl^.El^^Sl ^7} <& 

3* w>3.#7l 3*r^ 95 -^1 #7} JI^-SLS ^Jl^efl 

^.B)^^ -fr^r^, 0.09 M -f-^^Sr -§-<*Hl ^7} 3 5. ^71 ^ 

<36> ^ 7 }9\ 7^o) £ p-7>Efl\l ^ 7l^£] ^^^^ -fr^*r3 

^<£i£o] ^ab yj-^ofl wl-g-o] :£#s]<H n fl-° ^^ajolcf. SSCP (Single 

Strand Conformational Polymorphism), PTT (Protein Truncation Test), fj-S. 1 ^ 
(cloning), ^7H<g ^ (direct sequencing) -f-^- ^ 7 ]^^ ^^o] 

^-9_5}t}. P-^HIVI SSCP, #5.^ , ^71^^ , RFLP (Restriction 
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Fragment Length Polymorphism) ^ ^Mn^} ^ 

^4. 7^1 «H^h^ } (AffimatrixHH % o] ^ H 

*U ^ nlej ^^ SW c H ^ (pin) H ^ n]^^ 7l 

(microarrayer)l- AV-g-SH 7 ]^ ^ A]7] ^ A> ^ } ^ 
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< 40 > oj-g-ei, a. ^-71 p-^HlVi -ir^i ^-§: °l-§-*H -B-^^ #<2 

<4i> £ ^v^^l p-^VflM ^ °l-§-*H p-^Hvl l-^^oii- ^a>^ 



<42> 1) cfl^v ^>o^ | 0 jjo S ^ A]s DNA* ^ti]SHr #3]; 

<43> 2) ^>7l A] 5. DNA^- i3-7}Efl\i "§-3^ 33 ^*8*Rr #3] \ 

<44> 3) #71 p-?Hfl\d ^ /fla^Hr #3); 

<45> 4) n*A-s\±r ^ 

<46> 5) 1-^^°] -B-^-i- S^Kr ^€4. 

<47> # 7 ] ^4 ^Hl*>7fl ^) lHH a] S DNA^ ^oflo. 

^#«V DNAoll -^^H ^t>l€4. ^TlHH s.7]^_ DNA4 -§: 

^5)- ^ *^*1 g-g- *M *^S1-a1 ? 1jl 
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S.S. Cy5, Cy3 f-g- A>-g-%v ^ #,2*1, o] s>]ofl ^^o. s ©l-g^V^ ^-g-s] 

<48> ^ 2HH^ ^Tfl 1)°1]>| §«1 ^ #9J 3. ^ *}3- DNA» ^ ^1 T ^ 

-g-g-^oJf -i-^Ji ^ 71 ^7]-^H ^-g-g- ^r*8*B4. 

£^3- aV-g-^r # 7 1 -ir^Jl ^J-g; ^#7^ isj-^ ^ti oj-ofl ^ ^Jj S 45 tfl^ 60 ° C ^ 

<49> #7fl 3HH^ £^5* HV-g-o] ^ -g-slJi SDS £E^ SSCS #7l# 

<50> cj^i 5HH^ 99% ^ISl^Ti 4 V ^^ <3*1 (threshold)^ ii^H °d=^ 

<51> £ ^-tgfil p-7>Efl\i #S1J7 ^ o. ol^>ol ^A> 7 >^tb ^«9=°.3.*r 

Wnt ^IS. ^ xflTlHl #^*Rr 71^ c-floflS. nfl-°- -ff-g-^-Tfl A}-g-^ ^ 

p-^Hl\d ^ olai*V M£51 <£^<i sa^H #^^ 0 1 3 

^ «o v ^^ ^sl ol-g- 7Br*l-cK 

<52> ^^1 I3-7fEflid #S1J1 °l-g-*M p-n^M l-^^^l^ -B-^S ^-9J^> 

71 Jfl*H 74#S] ^aj^ ^-i-ij- 31^^ ^a)^ ^li^#-§: 3i^}^t\. (;£ i 

% V S). 74^31 ^ ^oflA^ 57)] o) p-7>^|^i #^^ol7}- e^l 3£3H 

*1 ^^ftx}^ (N=34), 40^S1 ^^1 ^a]^ 23]^/^ ^#£)^1 ^^q- 57 fl^ 
f3-n^\d 1-^^°!^ # 47fl^ .2=- 32, 41 ^ 45<HM^ 3 l-^^o] (point mu tation) 
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o)<£jL, M-^^l s& 45°lHs} gfls-s^ ^ (in-frame deletion; 3 bp 

Si 4. 31f^ £3-3 ^li^H^ 47fls] p-7>Efl^ f-<3^l7} ^£]Si4. °l-t 
47fl l-^^o)!- f> 37 fl^ 3^ 45°1M, M-^^l *>M-fe 4H^1 

S-¥-^ ^-a^MSm. oil- ^ 6 7fl^ 52^ 45<>1M, 27fl^ 3^- 4HH 
1*3=15^31, 45^^ a] 6 7l] l-^^o} 47fl s-^t-V #<^^ol (tct-> 

TTT, Ser-^Phe; *]5. 395, 400, SNU-1047 ^ LS174T)°lSial, 27fl£r Sfl^-M ^ 

^ (a]s 396 ^ HCT 116 W Sit*. 41 * 45<*Mfe GSK-3 {3 <y^s}- ^S. <£3^ 

SlA^, o]^ Jfi?HH3 l-o^^o]^ p-^fl^ w-gfl-t p-^HIVi^ 
o>7l^cfji ^ji£]Si4 (Saegusa, M. and Okayasu, I. J. Pathol. 194:59-67, 2001). 

:54> 4^^1 l 7 fl<>} S.<g^o]^ 32*lH ^5)58 4. S£ 32^ 0 -7>3J 

Vl ^7flAj (ubiquitination) £ £l^lf-5l$^ Si°H D H-f <31-8r 

^-^rfe ^£.3. <£3^ Si^-cfl (long, J. H. et al . , Cancer Lett. 163:125-130, 
2001), 2^ l^^lxr GSK-3 {3 f|L}6}^| (GSK-3 {3 kinase) °fl ^ ^ 33 

(accessibility) <8U=-& ojs-o] o]a>^.^ ^^1^4 (Koch, A. et al . , 

Cancer Res . 59 : 269-273 , 1999 ) . 

M -H-2fl^ 47fl {3-7H1V1 #^^°] ^ 37H7> 3.^ 454H ^E]Si^^ o]S- - 27fl 

H (Ilyas, M. et al . , 
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A-oc. Natl. Acad. Sci . «S4 94:10330-10334, 1997; Muller, 0. et al., 22:37-41, 
1998), oU ol^fl Jl* GSK-3|3S j£a|o S c^*, ^ ^ ^ ^ ^ 

711-0] 4^4 (Ilyas> jj. , et al., 94:10330-10334, 1997). £ t^H^r *fl^-#vfl 

^ 27))s (£ 2 ^ } pcR _ sscp ^ ^ ^ ^_ 

M«o] MM (£ 3 %Vs)> (false _ negatiye) ^ 

* BAT-26 *H* oj-g.^ MSI «^o,l^ MS I7> « 

3*1 5*4^ 7]^ M * .m«el^4 (p <o.oi) (Mirabel li-Primdahl, L. et al . , 
firaoarJfes. 59:3346-51, 1999; Traverso, G. et al., Lancet. 359:403-404, 2002). 
MSI^ 34^ efl ^ - 10 ^ (29%HH ^ 40 ^ € o| 

WHfc 2# (5%)6flA]n> 3#^4. MSI 3 p^vl fr^o]^ 

41 fl<>H. MSI* 44^ 12^ a**!* ^ * 5^ (42%)oflA i p_ 7>Eflld 
4 MSS (microsatellite stability)* 44^ 62^ oj-^ofl 
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flop,, p _ nB|v3 M *<W ^ ^ ^ ^ ^ ^ 

■& o)u] a.j7^ 4 o}^ (Sparks> A B et aJ _ ^ cer ^ s 59998 . 1130 _ 1134> 199g) 
£ **4Hfc, p-^id #SSo 1# c^fe 9 ^ Als # ^ 7 ^ ^^j. 

(SNU-1047)tf°l MCR^] APC t-^o]^ 7> ^ ^ o s q-oiSjflt*. ^ 
n#*ol n H (mo iecular markers), <** «g ap C> p53( Iong DM> 

K-ras o)+w ^o] (Travers0( q fit a , 

J****. 359:403-404, 2002; Ahlquist, D. A. et al . , Gastroenterology 119:1219-1227, 
2000; Dong, S. M. et al., /. ^y. £Wr 93:858-865, 2001), MSI* 51*r*r 5 

7fl # 37H^ tiH-g? DNA» cH-j-o.^ 3**1 ^i W7] A>M5a4 

(Ahlquist, D. A. et al . , 
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Gastroenterology 119:1219-1227, 2000; Dong, S. M. et al . , /. Nat J. Cancer Inst. 
93:858-865, 2001). 5E*h MSI^ ^#*]## *<J-£- il^f Ei ^c^oi 

71 nfl-g-ofl ^#*f7l7> l^J-i: ?1^7l *r-§-3&4 (Traverso, G. 

et al., Lancet. 359:403-404, 2002). 0-?H|Vl l-££°l7> e^fl ^ tfl f^^l $)*| 

^^H^ Sfl ^ 29%«IM MSI7> M-eI-^jl, p-^Hl^ !-<£^ ^-f 5-^ ;£ 

# 15%^H 3#3&4. u)-5H, p-7Hflvi t^^Hr ^ Alai-ol MSI* 

L f E r l i£ c f #<g<S°l*r £-E.o_ S MSI4 tN £##3 ^ 

^«fl 4~§-€ <r ^IS, ojeitr 4^io. tfiAj- aIils Hfl^^- DNA» 4~g-cj} 

^-fofl -B-§-*> -g-^ (throughout 

system)^ <§Efls. ^ Sa4. ^^H , £ ^3 p-^>tfl\i ^^r ^-^4 

J2-<§<>1 ^ DN A1- t)l^o S 4^^°^ ^^}7l 51^3. -^--g-^Tfl a}-§- 

* ^ $14. 

<59> ol*}, £ ^-g- ^A}c$o\} o}^ ^1^1 

<61><^A)oi1 1> |3-7VEfl\i J2 oj-g.*}- p-7}^id -fj-*i4^ ^c^o] ;g aJ] 

<62> (^-7^1 i) -g-SlJI ^ 

<63> (3-7VEfl\i ^<&#o] «^c] ll7fl ^ofl^ ^-^7>^*1 Cf<£$ 

l-^^oli- 3^ - 1107)1 ^-e)jl^r#Efl^Hl- S>7l JE la vfl*l lc4 
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Qo] ^^-sl-^cf (Metabion, Germany). 2 ifl*l 10.2-5 7]A^ ^H^mA 

^El"-^ =,s. 29^1 tfl^ 4-2- #^^^11-, ^<**}jr 11S 7l*fls)^- ^JLifmnSLZ) 
5Ltt ^ 29°\] tJjW afl^-l-xfl ^ (3 bp 7J^)# 7>x]ji 014. Ai<£«ijr 13 tfl^i 21 
5 7l^fls|^ ^r^JlTr^efl^El^l-^ 3^. 31^1 cfl^: 4-2- 1-<?|£°1«-, *\<£#S. 225 
7l^fl5l^ ^^ji^r#e^Bl^ 31 o\] cfl*v 7>x1ji $14. a^o] 

-5. 24 vflxl 325 7l^£]^ #^JZ^r#eflo.Hl^l-^ 3^ 32^1 tfl^ 4^- f^^olf, *\ 
<£#JL 33il5 7l7fl£l^ ^E|jl^r#5ll^.El^ 3§ 32^1 cfltb *fl^"&vfl ^-§- 7}*lJL 
oicf. A^^jr 35 tfl*] 43 o_ s 7l^flS]^ ^r^jl^r#eflo.El^-i-^ 2^ 33^1 rfl^ 4-2. 
l-^^^ll-, ^Hds 445 71 ^ si ^ ^^#31^4^ ^ 33^1 tfl^ sfl^l;^ ^ 
41* 7HJ1 $14. A^«IJr 46 ifl*l 545 7l*fl£)ir -§-£1 JItt^)^ = ^ 34^1 

cfl^V 4^_ ^^J: 555 7l7fl£]^ #slJl^f#el]i^El = ^ 3^ 34<^1 

efl^-l-ifl TJ^-gr 7^12 $14. a^^Jl 57 vfl4 655. 71*114^ #5l ji^elliLEl^ 

-8r 3.^ 35o11 tfl*V 4i f^^olt, 66A5 7l^£l^ ^elJl^f#5ll O.El^^ 

35<H1 ^-*4 ^-8- 7}*}JL $14. 68 44 76^.5 7]^S\^ ^ 

Jl^f#ell^ElH.l:^ s^- 37*11 tfl^ 4-2- 775 714^ ^elJl^r 

#ell^.El^^ £2^- 370II tfltt ^-§- 7>^1ji oicf. ^i^^S. 79 44 875 71 

44^r ^el JiTf#efl^El 38^11 tfltV 4-2. ^!€ 0 1#, 885 444 

^ ^-5lJi^t#efl^.El^^ 38 o)i cfl^V Sfls. l-i^l ^-g- 7>^1ji oi^ *l<g«l jr 90 

44 985 7l7fl£l^ ^elJiTT^efl^El^l-^ 3^ 4H] 4tt 40 #0^0]^ a^^Jl 

995 7l7flEl^ -IrSl Jl^f^ell o.El£L^ 3^ 4H tfl^ Sfl-=-l-tfl 7>^J1 $14 . 4 

I^Ul 101 44 1095 444^ #Sl^Tf#ell^El =*^r 3^ 454 tfl^- 4-2- t^^l 
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», ^l^iH 110 7l7fl5l^ ^:^Jl^t#Bfl^.El^^ 45^ tfl^ «flS-#^ 

7}*}JL 014. A^aJJ: 112 ifl^j 1200.S. 7] ^5}^ #&1^lTf-t5fl^=s-^- 3^ 48<^] 
cfl^- 4^. s-cg^ol^-, ^t^ll 1215. 7]7fl£)^ #^Jl^f#efl^^ = fe 48°fl cflt!" 

7Hji oinf. ^a o i-^ (wild typ e)^ ^Afl^ 7 ) ll7fl ^ 

^J7^ff#efl^E] = ^ zi-zv a^*^ i t i 2) 23, 34, 45, 56, 67, 78, 89, 100 ^ 1115L 

<64> a o V 7 ]^. ^-o] j7 0>s} 1217U #^Jl^rf#efl^.^= 127^9] &± 

(carbon spacers)^}- S'-iJr^l ^n^A]- Qy]^. 7>*H , HPLCS. 
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104 


45M4 






R ' -ArApTTTrPTTfrT PTPAPTP^PT-^ ' 

O AVvAVJV-/ 1 vl> 1 lVJl Vv 1 VJAVJ 1 VJVJ 1 o 


105 


45M5 






r ' -ArArTrrrrTTAT rrrTArrTrrPT-^ 1 

«J AV^AUVv 1 V>V> L 1A1 V> 1 VjAVj 1 VjVJ 1 O 


106 


45M6 






' -APApTCTCfTTTT rTnAr,TrrT,T-^ ' 

«J riV^riVJV/ i VvVv 1111 v> 1 VJAVJ 1 VJVJ 1 o 


107 


45M7 






c i -pAprTpprTTA PTPtAPTPtPtTA-^ 1 

O v AVrV/ 1 Vv V 1 l\sr\ V/ 1 VJ AVj 1 VJVJ 1 A O 


108 


45M8 






c « _p ApTPTPrTTr/r PTPAPTPPTA-^ 1 

J V/AVJV 1 VyV^ 1 1 vAl Vyl VjAuIuuI a o 


109 








R 1 -PA PPTPPTTPP PTPAPTPTiTA-^ 1 
O Vy AVjVy 1 VA, 1 1VA/ V^luAUluvjl A O 


110 


45D 






5 1 -CCACAGCTCCTCTGAGTGGTA-3 1 


111 


48W 


3 


48 


5 ' -TCTCTGAGTGGTAAAGGCAAT-3 ' 


112 


48M1 






5 ' -TTCTCTGAGTAGT AAAGGCAA-3 1 


113 


48M2 






5 ' -TTCTCTGAGTTGT AAAGGCAA-3 1 


114 


48M3 






5 ' -TTCTCTGAGTCGT AAAGGCAA-3' 


115 


48M4 






5 ' -TCTCTGAGTGAT AAAGGCAAT-3 ' 


116 


48M5 






5 ' -TCTCTGAGTGCT AAAGGCAAT-3 ' 


117 


48M6 






5 ' -TCTCTGAGTGTT AAAGGCAAT-3 ' 


118 


48M7 






5 1 -CTCTGAGTGGA AAAGGCAATC-3 1 


119 


48M8 






5 1 -CTCTGAGTGGC AAAGGCAATC-3 ' 


120 


48M9 






5 ' -CTCTGAGTGGG AAAGGCAATC-3 ' 


121 


48D 






5 ' -TTCTCTGAGTAAAGGCAATCC-3 ' 



^7}s\ £o] ^1^^ #e^Jl^r#^^.^H. 44-8- ^^-g- 0 -^ (micro spotting 

solution, TeleChem International Inc, Sunnyvale, CA)4 l:\3\ ^^-tr ^ 96 
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H IMMHofl 40 ^^4. o H> ^ 37i 41 * 45o11 ^ ^ £ 

#eflol" "Wl^l (microarrayer; Microsys 5100 Cartesian^}) vflofl n] 

1 = 11 -*-o-e I— s Efl^i (aldehyde-coated glass slide, CEL 

associates^}) 4H 43 i 30 ^ ^ 3(X) ^ ^ ^ ^ 

4. 0-5^ -R-d*H tf^Kr* ^fcc]* ^ * 3 U*MA*|JE=#ol 

*1 iHK^L i«i ^^4. a> 7] #5Hjel #efl ^ # 95rs] §oJ| ^ ^ 

(denaturation)A]7j * 0 .09 M (Sodium borohydride) +«W 

^1 fcaMs. 0.2% SDS^ 2«i, 2 »1 * ^^7l# #7] 

(#741 2) a]£ DNA^ ^ti] 

74^ l^^oj s ^ ^0.^3 fl^SjU. 3 1#°] 

*V^li-^^ ( Korean CeI1 Line Bank; KCLB) o.^u Ei oi-^^^ y4 ^ 
3 ^ #c1H 34 ^ ^ ^ ^-flS^, 40 

€^ («l^» Ei jjLfl^ ^£,£4. 31 ^ 

^ 4^ ^ H 7 ^ ^ ^ MSJjL^ **fl£)5^I, « 
^-Ei -n-2flS]^4. 4H*1 18f^ ^^^-oj. 



<69> 



<70> 
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-B-efl^ ^Sftr ^1- &9l^ ^ SlSm. £S-?Hl\d l-^^ol^ rfla^o.s. o^oj- 

SNU-638 52 SNU-719S ^^>^cf (Woo, D. K. et al . , Int. J. Cancer 
95:108-113, 2001). SNU-638£r 3§ 41^1 ^l^ol oj-ej^o.^ p-^Hl^i # 

(ACC-^GCC, Thr-^Ala)!- 7\A *\ , SNU-719^ iS^ 34*11 #5^1 ^^^^ 
l-^^l (GGA^GTA, Gly^VaDl- 3Hr^-. 
<7i> 7\)±t DNA^ ^ S^o^JfE-j TRI Ajot (TRI r e ag ent, Molecular Research 

Center, Cincinnati, OH, USA) iE^r #*f-S- w]^-7l^- (automatic magnetic 

bead-based system, KingFisher, ThermoLabsys terns, Finland)-!- °l-§-5>^ ^^j-o^t]-. 
1t^S7} x\g. DNA# ^12:^71 A o v 7l DNA* *>J1 a^b^ 122 

tfl^l 123.^5. 7l7fl£]^ 1711^ *l*£r*l| (Metabion, Germany)!- °l-g-sH PCR# ^*r5S 
4. *f7l 5. 2<i M-E}\+ «><4 ^o], ofl^ 30]] cfl*l PCR A]^]^ u}s}^ ^-6\] o]*fl 
t±Jl=l «H ttrBf ^^Jl (Mirabel li-Primdahl, L. et al . , Cancer Res. 
59:3346-51, 1999), p-^HlVl -fr^r ^ ^ (interstitial large 

deletion)^ rfl*l AllMflfe- -fcfA ^-ofl ^ H r oj) ofe). ^^ji (Udatsu, Y. 

et al., Pediatr. Surg. Int. 17:508-512, 2001) ^<gi£jr 124 ^ 1253. 7l^fl£]^ &7) 

<72> 
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IS. 2] 





A| ^| 








122 


Exon-3F 


<*]^ 3?} 


218 bp 


5 ' -GATTTGATGGAGTTGGACATGG-3 ' 


123 


Exon-3R 


5 ' -TGTTCTTGAGTGAAGGACTGAG-3 ' 


124 


Long-3F 


cdi^ 2^1 <U 

fcl _ 

T 


1115 bp 


5 ' -AAAATCCAGCGTGGACAATGG-3 ' 


125 


Long-3R 


5 ' -TGTGGCAAGTTCTGCATCATC-3 ' 



<73> ?*ft*\<LjZ, 3££ Slfe M]3L^S.^ ^#*t Tfl-fe- DNA 100 ng, ^ 

*H 10 pool, dNTP 40 U M, ^^S. (Fluorescent dye) 7} Jf£}-£ Cy5-dCTP (NENA» ^ 
^ Cy3-dCTP (AmershamAf) 20 u M# ^7>*H PCR i£-§-g-3] <£| «-^]# 25 /^S. 
cf. PCR «H-g-<^ 94V«\}*\ 5$ *<L> ^ 94°C*)H 30^, 56 30 

^, 72°C°1H l& ^2] 35S] a>^-^Jl p>^ nv o. s 7 2°C°lH 7£ ^ ^*r53 

oI^e] C y5 ^ Cy37]- PCR DNA ^afl-g- 7lH 

(purification kit, Qiagen^)!- ^X)^ 0.25 U DNase I dakara*})* 1 M 

25M>H 10-g- ^oj- tiV-g-Al^ ^-tfl^ul 85TC4M i 0 £-# 

a}-g- ^. DNase I # #7] ^afl 2)-^ 4^ 7^ ^1^*>jl 

Cy5 Cy3 a] S D NA# 

<74> (#3] 3) tiV-g- ^ ^ 

< 7 5> ^7j) 2)oflAi Cy5 ^ Cy3 &*} a)s. DNA# 5x£^J* *q (hybridization 

solution, TeleChem^l-)^- -S^H 2-4 //«7> 5)5.^- tr ^ #31 1)<HM 

^ 2 ^7>^>Jl ^] tH ^2fl^ (cover slide)5L ii<H^$4. 
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^7]£_ Ssj-s] ^-w. (saturated vapor tube) <&°f| ^7) #5H-E. fejit *ftg. 
9* 3*1 # 56°C^ £^sfr Hfl<S=7l (hybridization incubator)°fl ^Jl 

av-g-ol £eHH #2fl^# 0.2% SDS ^ 2XSSC -^^-g-^j .2.3. 

15 ifl*l 30^-^r, f^-^S * ^^^-^711- ol-g.^ §-7l# t^T^H £ 

S^cL. Ai. 7 ] ^5}o1h. ^Bfl^l- (ScanArray Lite, Packard Instrument 

(ScanArray Lite, Packard Instrument Co, Meriden, CT)* ^l-g^M i^H^V^jL, o]nfl^l 

(Imagene, Biodiscovery , version 4.2) ^ n|^lafl<g &q iHB^lH 

(quantitative microarray analysis software, QuantArray, version 2.0)ir 0 l-§-*f°^ 3t 

1171] iEL& zi-zH tfltr ^ (W)# ^ ^Jl<2]- Hlil^^ul, <0JL a^sf 

(signal normalization)^ ^*fl -g^^Hl S^s r ^cf. z]- 110 
7fl AiJil- S$ ^JL^ H o^^ £^ ^, *J 

Itf 7 d ^ « 0 v^ofl 145} 7 fl^^4 (Kim, I. J. et al., Clin. Cancer Res. 
8:457-463, 2002). ufl^ (background signals)^ 3g-g- ( BA ) * 1^^} (BSD) 

# 31^52^., (BA+2.58BSDH1 ^*fl (cutoff level)* ^^r^. 

(BA+2.58BSD)tt 99% #$*i* ^*|^r °] ^o]a^ 3^ Aljr 

(Microsoft Excel Program)* ^>-g-^H ^ X^?!*r# 31^*]-^°.^, a]zid>§^. 

(SigmaPlot, SPSS Inc., San Rafael, CA)* A r -§-*r°i asfl£i ^aI^V^i}. <#7) # 
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<77> [S. 3] 





e]- 0 J ' 


P 




MSI 


APC ^?i^ o i 


I o 




~ 1 I 










207 






32 


GAC— AAC 


+f 


-g 


395 






45 


TCT— TTT 


+ 




396 






45 




+ 




400 






45 


TCT— TTT 


+ 




435 






41 


ACC— GCC 


+ 




SNU-407 3 






41 


ACC— GCC 


+ 




SNU-1047 3 






45 


TCT— > TTT 


+ 


4107delC 


LS174T b 






45 


TCT— TTT 


+ 




HCT116 b 






45 








a Oh, J. H. et al., Int. J. Cancer 81:902-910, 1999 
b Ilyas, M. et al . , Proc. Natl. Acad. Sci. USA 94:10330-10334, 1997 

f BAT-26 of^s °1-g-# MSI ^ 

« MOWMfe APC l-'S^lS ItS 3*) 



<78> s. 3°\] 74^5] ^^-3)^ S 3] # Ajs (S3] *\3. 207, 

395, 396, 400 ^ 435) (7%H>H ^<&&°]7\ "£^91^. 57fl 

(15%, 5/34), 40^2] 3 #3*1 (0%, 0/40). 5 

7fl p-7V^\i ^^l^ 34^3 25^3 -f (right -sided) 

^z\d\]x\ ^-^s] ^o.^, 9#3 (transverse) S^HH^ cc) *V #«g^o] 

£ 1^3*1 °lS-¥-3 p-^HflYl #^^o] 7 f ifl #<##4 <£#£M 

sa-g-a- ° s v ^ sz4 (p=o.oi7). 
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<79> 



<80> 



<81> 



<82> 



31*s] a^^oj. ^ofl^ SNU-407, SNU-1047, LS174T "A HCT 116 

^ 47fl^ |3-7>Eflul M^o]7> 1^5^. o}* 4 7fl p-y^ld #<3*i°l # 2 7fl^ 4 
< ^^S^-Ei -O-Efl^ SNU 407 ^ SNU 1047o1lAi fl^gt^ p_ 7Hflld 

Sfc 4^ 27fl M)3L^ (LS174T $ HCT 116)3 7}^ ##tf. 
* 97flo] M^ol7f 74#^ 3#aJ#tf ^3] * 31^ a^tfoj. 

°m 97fl #^^o] # - 87l)7> GSK _ 3 p « ^oflAi ^sj^cf. a€ . 

SI oMttH *1^ ^ o S ^ 32> 41 * 45o1]Ai o> 7 lS|ath ol^ 6 

71] ir^o]^ 45o11 flo^cfl, ol* ^ 450,]^ 67]] 3 # ^^ o] ^ 

1 47fl- ^tr 4iL ^^ o] (TCT-^TTT, Ser-Phe, a] S 395, 400, SNU-1047 * 
LS174T)ol^ji 2 7fl^ «n*L <lfl ^ (A]S 396 g HCT116)ol^4. £ ^o, 

(interstitial large deletion)^- ^#5]^] ^s*4. 

^ 400 ^ ^ ^*r W« ^]^7> ^fr^c-fl, o]fe aS 450!] 

^ cpct-*TTT, Ser^Phe)* i+^iflfe ^o]^ (JE 1} . p-^vi W 

^ll- 97fl Ais ^ 87fl7> ^ ^oflx^ #<2£oj ^ 5 W] 

^S^t-fl, o)^ 0]*^ ^^ o] (heterozygous mutations)^ #7.fl» uj-E^ % o] 
4. LS174T^ *W #3. SM SL*\ &<&&o) a]^^ 

iWflM. ojfe LS174T7> (homozygous) p-^vi #^^o ]# 7f ^^ 

p-*** *s*oi* ^ 97)1 A]s £ . 7f MCR (mutat . on ciuster reg . o ^ _^ 

1263 MM 1513) Ml APC Mfco]* ^ ^ A>tb o]# ^ ^ ^ 
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(SNU- 1047) ^ 1369<^]^1 APC t^^l (4107delC)l- 7}x)JL f3-7 r 3l 

\d » ^^43. 11^! 43^r LS174T7} t^H^ p-7Hl\d #<£«£ 

(s^ 45, TCT— »TTT , Ser-^Phe)!- ^rr ^-<?]^^4 (Ilyas, M. et al . , 

94:10330-10334, 1997). 

<84> a. ^-^o^ {3-?HlYl -i-eU ^ £}§fl l-^^lt- ^- < ?]*>7l {3-?> 

31 \i #^^ol7> 9 ^o} A|sf Efl^S PCR-SSCP, DHPLC, PTT, #3.^ ^ <*7l 

<85> PCR-SSCP ^ DHPLC £ =.ofl o^sfl & jiq ^o\) 4ef ^*Js}^cf (Kim, I. 

J. et al., In t. J. Cancer 86 : 529-532, 2000; Wagner, T. et al., Genomics 
62:369-376, 1999). DHPLC WAVE (Transgenomic, Omaha, NE)# 

<%51, WAVEMAKER iES?Mt °l-g-«H ^) 3^1-^4. 3:*?^ ^ 

(protein truncation test, PTT)-b APC -fr^r^ ^<£^°] (MCR, S^- 1263 

ifl*] 1513)3] t^^^lt ^#^>7l ^ ^ofl <^fl y o v ^^l ^5} 

(Won, Y. J. et al., /. Hum. Genet. 44:103-108, 1999). PCR 
PCR-T0P0 ^ (Invitrogen, Carlsbad, CAH1 -t^^^Jl, TA #3.^ ^ *}^*$ 
(Invitrogen, Carlsbad, CA)* *\ tLW^^SX^. ^ 

(bi-directional sequencing)-^ Taq ^Hl^l f^*> $Q <*)7H<g g-M 7 ]e (x aq 
dideoxy terminator cycle sequencing kit)2} ABI 3100 DNA ^7]A^<g £^7} (Applied 
Biosystems, Forster City, CA)* °l-g-*V^ t^^^K 
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<86> [3£ 4] 





SSCP 


DHPLC 


vTT i 






207 




+ 


ND 


+ 


+ 


395 


+ 


+ 


+ 


+ 


+ 


396 


+ 


+ 


+ 


+ 


+ 


400 


ND b 


+ 


ND 


+ 


+ 


435 


+ 


+ 


+ 


+ 


+ 


SNU-407 




+ 


+ 


+ 




SNU-1047 


+ 


+ 


+ 


+ 


+ | 


LI174T 


+ 


+ 


+ 


+ 


+ 


HCT116 


+ 


+ 


+ 


+ 


+ 





^*fl 3#€ 97fl^ p-7Hl\l l-^^ol ^ 27fl« (S- 2). 

PCR-SSCP ^1 € 7fl2] p-^lvi #<a^o] ^^-g- ^^t-fl (£ 3), fl-^ 

(false-negative) *fi#l£ # 3:^ Ml 3# 4-£^> W 
DNA #7l ^ ^#^1 7l$]$ ^Jo.S ^€4. 

<88><-*UH 3> p-^Bflid ^^l^ MS 1 3] #^31 SA> 

<89> MSI (Microsatellite Instability) ^##4 H^Vt 91^, 

°l-§-^ 7>^^o] jiJL^l $M (Traverso, G. et al., Lancet. 

359:403-404, 2002). MSI #3)1- 4^*>7l o]^ofl ^.ji^ « 0 >^ofl 45} 74 
^sq oj-.o5.JfEi -g-e^ Tfl-fe- DNA* BAT-26 *\?\% #^-^4 
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(Shitoh, K. et al., Genes Chromosomes Cancer 30 : 32-37 , 2001; Samowitz, W. S. et 
al.. Am. J. Pathol. 158:1517-1524, 2001). 
oo> ^^6.S.. <£ 2:^4 Picoll-Paque ^ Trizol *] ^ <>l-g-*r 

°1 DNA 100 ng, 126 %. 1273. 7]^s\ ^ 10 pmA/td BAT26-F ^ BAT26-R 

4 0.25 4 2.5 mM dNTP 0.5 10XPCR £Hr-g-°-3 2.5 /rf, [ a- 32 P]dCTP 
0.25 id, Taq DNA ^^ v JLi (5 &$\//d) 0.1 /dl- * PCR ^-g-g-^Sl %■ 

25 fdS. SH^tf. ^7} PCR 94T?°1H 5-g- -§-<?]: -f 94V<^*\ 

30s, 52°C°1H 30s, 72M*i l£- wl-g-^r 35s] *V4*}jl u>*l^°.S. 72r<*)H 

7£ ^-*r34. ^#-§-°l ^ aV-g-g-^ 5 -g-:£ * <*-g- 

£1 ^7} VS^l^cf. *}-§-§- <^ 35 0«» 4.5% -feM* ^-frsf-fe 40% ^o\3. 

l^lH (29:1) ^ ^71^-^*1 :f ?l2:A]?l cf^- X -<£ €#<H] 

oi> p-^vi msi £ ^^Tili- x 2 a 

^-^^ ^^"S e|ae (Fisher's exact test)* °]-g-*M ^ 
(Statistical Methods)-!; ^r«8*>5l4. STATISTICA di = B^<^ (StatSoft Inc., Tulsa, 
0K)# °l-g-SM a =0.051- 54^ ^tAi 3*1- £4. 

<92> BAT-26 W-^S A>-g-^- ^3)., 74 ^°1 ^^-zj^-o}- ^ ^ i 2 7fl (16%HH MSI* 4 

E^^m. 34f^ ^#<& ^ 107fl (29%)7> MSI1- £t± $SL3, SHlsq&aL, 40^21 

^ # 27H (5%)#°1 MSI-fr M-Ef^fl^ 3-5.3. ^Af^^cf. MSI^ -f-^l^H 

¥-3}$- ^534 (p<0.01). 57fl #^^o] 2.^. 

MSIS £fe 12^2] ^^U^cHH ^s^ul (42%, 5/12), MSS (microsatel 1 ite 
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stability)!- ^ 62f^ £#*|#<iHH$r £Z\ l^S^l ^tj-. o]^ 
3^*3, p-^y SS<S*lfc MSS^cffe MSI* ^ o^ M ^ ^ 4 «j 

^91 *«a* ^oi«- ^ oi£4 0x0.001). 



°1* *M*Mr *igo.s H)-g. ( ^ H w# 
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1] 

JB-^l* „ M ^ ^ 2g> 32> 33> ^ ^ 

41, 45 £ 48 **]<H M€o]# ^ ^ ^ ^^^^ ^ 

« 71*^ M o, ^ Am> ^ ^ 

I^T 2 -^ 2] 

**** *«*°' *«<1 ^ 29 , 31, 32, 33 , 34 . 35 , 37 , 38, 

41. 45 « 48 tfl*H 97 W ^ ^ 0|# #B , 3M „ ABIE> 

[^T 1 ^ 3] 

^ 290, m ls 7| , Mfe ^ #8):aWfl , iElEi ^ g# 

«* in** us 7 l7BE)fe *Hi aW w AB , E: s& 3H ^ 12s 7N 
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= : ^ 32., 4 « 23A£ 7Wfc ^ *eU»MAB| = , 

« IH-M 34* 7|« t = . ^ # ^ 0 , ^ m ^ 

35 „*) 430 S Wh = „ „ w ^ ^ ^ ^ 

««* 44* W fe ^™i^) E ; ^ 34ofl ^ A ^ 4 ^ ^^^^ ^ 

s& 350.1 cfl* 56 . s 7 „ fls)fe , M = , 4A 

*** fl« 66 o a 7Ns)fr M^.^h, 3& 37 „ ^ ^ 

«Jt 67* 7Nslfe * e) ^ 5S | iE)E , ^ # ^ 0) ^ m 

77* 7 Wfe ^^ eeiliE)£ . as 38oJ ^ ^^^^ ^ ^ 

h; ^ 4H <«« 89S 7 „ fls|fe ^„ = , 4A 
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tt#31MH; 52^- 45°i| tfltV 100.2.5 7l7fl^^ l-^jl^tl-efl^.BlH., 

4^- t:^ 0 ! ^I^JL 101 vfl*l 1095. 7l7fl£)^ #e|ji^f#efl^H ^ 

Sfls-tvfl ^ ^ A^»}jr 110.2.3. 7]7fl5]^ -i:^Jl^r#efl^.^ = ; ^ s^. 48 

ofl ^<g*}j: 1115 71^3^ ^^JiTT^efl^^H, l-<a^°l ^ 

*> 112 vfl*l 120.2.5 7}*1\S\±z ^JL^fm^}^^ g «fl^l-^ ^ 

A^y^ 1215 7l*flS)ir #5]jL^r#efl^.El^l- H^-^ <5>^ f3 - 

7Hl\i JlTfl-Efl o.El= p>o!h5^. 

l^ty 4] 

1) J3-?H1\] -fi-#*V^ 3f^£ ^3 ^Ajj^ - ol^ ir^JlTf 

-g-^ (spotting solution)^! € #eflolH<^l £^r*V^ #31; 

#31; 

3) #71 7)^ ^ofl wj-^l^a) ^ElJl^t#sfl^^l- 7^1 JL^A]^ * ^SRr # 

31; 

4) #71 7l^-# gst:^ i^r #7> ^ (denaturation)Alfl if ^i^is}- M-Hf- 
(sodium borohydride) -§-^°fl ^n^- #31; 

5) #7l 7)#-jr ^l^RV ^ ^2:A]7l^ ^^11- S.^^>rr, ^1 1^ {3-7Hl\i ^ejjl^ 

5] 
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**| 1)^ M 127^ ^ (carbon spacer)7> 

£M Slul, 5' ^ ^ (5 ' amino modification)*! o]+6\4 flte ^ 

[^t 1 * 6] 

i) tfltf «*v^ dna«- 

, ii i v\o]3.3.%9\ ^-5-^ ^^*V 

4) ^ms. m A A*\^ - 

«W3S« °1**H f>-**\l **** 
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[51 11 




CChCA G C TCCTTCTCTGAG T GGTAAA G G C . 

90 100 -10 
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IS. 3] 

d 



12 3 4 5 6 7 




<110> National Cancer Center <120> BETA-CATENIN OLIGONUCLEOTIDE MICROCHIP AND 
METHOD FOR DETECTING BETA-CATENIN MUTATIONS EMPLOYING SAME <130> 

FPD/2002 10-01 17 <160> 127 <170> Kopatentln 1.71 <210> 1 <211> 21 <212> 
DNA <213> Artificial Sequence <220> <223> 29W <400> 1 cagcaacagt cttacctgg; 
c 21 <210> 2 <211> 21 <212> 

DNA <213> Artificial Sequence <220> <223> 29M1 <400> 2 gcagcaacag 
acttacctgg a 21 <210> 3 <211> 

21 <212> DNA <213> Artificial Sequence <220> <223> 29M2 <400> 3 
gcagcaacag gcttacctgg a 21 <210> 

4 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 29M3 <400> 
4 gcagcaacag ccttacctgg a 21 <210> 
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5 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 29M4 < 
400> 5 cagcaacagt attacctgga c 

21 <210> 6 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

29M5 <400> 6 cagcaacagt gttacctgga c 

21 <210> 7 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

29M6 <400> 7 cagcaacagt tttacctgga c 

21 <210> 8 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

29M7 <400> 8 agcaacagtc atacctggac t 

21 <210> 9 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

29M8 <400> 9 agcaacagtc gtacctggac t 

21 <210> 10 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

29M9 <400> 10 agcaacagtc ctacctggac t 

21 <210> 11 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

29D <400> 11 ggcagcaaca gtacctggac t 

21 <210> 12 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

31W <400> 12 cagtcttacc tggactctgg a 

21 <210> 13 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

31M1 <400> 13 acagtcttac atggactctg g 

21 <210> 14 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

31M2 <400> 14 acagtcttac ttggactctg g 

21 <210> 15 <211> 21 <212> DNA <213> Art i f icial Sequence <220> <223> 
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31M3 <400> 15 acagtcttac gtggactctg g 

21 <210> 16 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

31M4 <400> 16 cagtcttacc aggactctgg a 

21 <210> 17 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

31M5 <400> 17 cagtcttacc gggactctgg a 

21 <210> 18 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

31M6 <400> 18 cagtcttacc cggactctgg a 

21 <210> 19 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

31M7 <400> 19 agtcttacct agactctgga a 

21 <210> 20 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

31M8 <400> 20 agtcttacct cgactctgga a 

21 <210> 21 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

31M9 <400> 21 agtcttacct tgactctgga a 

21 <210> 22 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

31D <400> 22 aacagtctta cgactctgga a 

21 <210> 23 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

32W <400> 23 tcttacctgg actctggaat c 

21 <210> 24 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

32M1 <400> 24 gtcttacctg cactctggaa t 

21 <210> 25 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

32M2 <400> 25 gtcttacctg tactctggaa t 
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21 <210> 26 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

32M3 <400> 26 gtcttacctg aactctggaa t 

21 <210> 27 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

32M4 <400> 27 tcttacctgg cctctggaat c 

21 <210> 28 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

32M5 <400> 28 tcttacctgg tctctggaat c 

21 <210> 29 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

32M6 <400> 29 tcttacctgg gctctggaat c 

21 <210> 30 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

32M7 <400> 30 cttacctgga gtctggaatc c 

21 <210> 31 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

32M8 <400> 31 cttacctgga ttctggaatc c 

21 <210> 32 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

32M9 <400> 32 cttacctgga atctggaatc c 

21 <210> 33 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

32D <400> 33 agtcttacct gtctggaatc c 

21 <210> 34 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

33W <400> 34 tacctggact ctggaatcca t 

21 <210> 35 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

33M1 <400> 35 ttacctggac actggaatcc a 

21 <210> 36 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 
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33M2 <400> 36 ttacctggac gctggaatcc a 

21 <210> 37 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

33M3 <400> 37 ttacctggac cctggaatcc a 

21 <210> 38 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

33M4 <400> 38 tacctggact gtggaatcca t 

21 <210> 39 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

33M5 <400> 39 tacctggact atggaatcca t 

21 <210> 40 <211> 21 <212> DNA <213> Art i ficial Sequence <220> <223> 

33M6 <400> 40 tacctggact ttggaatcca t 

21 <210> 41 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

33M7 <400> 41 acctggactc aggaatccat t 

21 <210> 42 <211> 21 <212> DNA <213> Art i ficial Sequence <220> <223> 

33M8 <400> 42 acctggactc gggaatccat t 

21 <210> 43 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

33M9 <400> 43 acctggactc cggaatccat t 

21 <210> 44 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

33D <400> 44 ttacctggac ggaatccatt c 

21 <210> 45 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

34W <400> 45 ctggactctg gaatccattc t 

21 <210> 46 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

34M1 <400> 46 cctggactct tgaatccatt c 
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21 <210> 47 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

34M2 <400> 47 cctggactct agaatccatt c 

21 <210> 48 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

34M3 <400> 48 cctggactct cgaatccatt c 

21 <210> 49 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

34M4 <400> 49 ctggactctg taatccattc t 

21 <210> 50 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

34M5 <400> 50 ctggactctg caatccattc t 

21 <210> 51 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

34M6 <400> 51 ctggactctg aaatccattc t 

21 <210> 52 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

34M7 <400> 52 tggactctgg tatccattct g 

21 <210> 53 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

34M8 <400> 53 tggactctgg gatccattct g 

21 <210> 54 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

34M9 <400> 54 tggactctgg catccattct g 

21 <210> 55 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

34D <400> 55 cctggactct atccattctg g 

21 <210> 56 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

35W <400> 56 gactctggaa tccattctgg t 

21 <210> 57 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 
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35M1 <400> 57 ggactctgga gtccattctg g 

21 <210> 58 <211> 21 <212> DNA <213> Art i ficial Sequence <220> <223> 

35M2 <400> 58 ggactctgga ctccattctg g 

21 <210> 59 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

35M3 <400> 59 ggactctgga ttccattctg g 

21 <210> 60 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

35M4 <400> 60 gactctggaa cccattctgg t 

21 <210> 61 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

35M5 <400> 61 gactctggaa gccattctgg t 

21 <210> 62 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

35M6 <400> 62 gactctggaa accattctgg t 

21 <210> 63 <211> 21 <212> DNA <213> Ar t i f i c i a 1 Sequence <220> <223> 

35M7 <400> 63 actctggaat gcattctggt g 

21 <210> 64 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

35M8 <400> 64 actctggaat acattctggt g 

21 <210> 65 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

35M9 <400> 65 actctggaat tcattctggt g 

21 <210> 66 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

35D <400> 66 ggactctgga cattctggtg c 

21 <210> 67 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

37W <400> 67 ggaatccatt ctggtgccac t 
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21 <210> 68 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 
37M1 <400> 68 tggaatccat actggtgcca c 

21 <210> 69 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 
37M2 <400> 69 tggaatccat cctggtgcca c 

21 <210> 70 <211> 21 <212> DNA <213> Art i ficial Sequence <220> <223> 
37M3 <400> 70 tggaatccat gctggtgcca c 

21 <210> 71 <211> 21 <212> DNA <213> Art i ficial Sequence <220> <223> 
37M4 <400> 71 ggaatccatt atggtgccac t 

21 <210> 72 <211> 21 <212> DNA <213> Art i ficial Sequence <220> <223> 
37M5 <400> 72 ggaatccatt gtggtgccac t 

21 <210> 73 <211> 21 <212> DNA <213> Art i ficial Sequence <220> <223> 
37M6 <400> 73 ggaatccatt ttggtgccac t 

21 <210> 74 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 
37M7 <400> 74 gaatccattc aggtgccact a 

21 <210> 75 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 
37M8 <400> 75 gaatccattc gggtgccact a 

21 <210> 76 <211> 21 <212> DNA <213> Art i ficial Sequence <220> <223> 
37M9 <400> 76 gaatccattc cggtgccact a 

21 <210> 77 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 
37D <400> 77 tggaatccat ggtgccacta c 

21 <210> 78 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 
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38W <400> 78 atccattctg gtgccactac c 

21 <210> 79 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

38M1 <400> 79 aatccattct agtgccacta c 

21 <210> 80 <211> 21 <212> DNA <213> Art i ficial Sequence <220> <223> 

38M2 <400> 80 aatccattct cgtgccacta c 

21 <210> 81 <211> 21 <212> DNA <213> Art i ficial Sequence <220> <223> 

38M3 <400> 81 aatccattct tgtgccacta c 

21 <210> 82 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

38M4 <400> 82 atccattctg atgccactac c 

21 <210> 83 <211> 21 <212> DNA <213> Art i f icial Sequence <220> <223> 

38M5 <400> 83 atccattctg ctgccactac c 

21 <210> 84 <211> 21 <212> DNA <213> Art i ficial Sequence <220> <223> 

38M6 <400> 84 atccattctg ttgccactac c 

21 <210> 85 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

38M7 <400> 85 tccattctgg agccactacc a 

21 <210> 86 <211> 21 <212> DNA <213> Art i ficial Sequence <220> <223> 

38M8 <400> 86 tccattctgg ggccactacc a 

21 <210> 87 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

38M9 <400> 87 tccattctgg cgccactacc a 

21 <210> 88 <211> 21 <212> DNA <213> Art i ficial Sequence <220> <223> 

38D <400> 88 aatccattct gccactacca c 
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21 <210> 89 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

41W <400> 89 ggtgccacta ccacagctcc t 

21 <210> 90 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

41M1 <400> 90 tggtgccact tccacagctc c 

21 <210> 91 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

41M2 <400> 91 tggtgccact gccacagctc c 

21 <210> 92 <211> 21 <212> DNA <213> Art i ficial Sequence <220> <223> 

41M3 <400> 92 tggtgccact cccacagctc c 

21 <210> 93 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

41M4 <400> 93 ggtgccacta gcacagctcc t 

21 <210> 94 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

41M5 <400> 94 ggtgccacta tcacagctcc t 

21 <210> 95 <211> 21 <212> DNA <213> Art i ficial Sequence <220> <223> 

41M6 <400> 95 ggtgccacta acacagctcc t 

21 <210> 96 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

41M7 <400> 96 gtgccactac aacagctcct t 

21 <210> 97 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

41M8 <400> 97 gtgccactac tacagctcct t 

21 <210> 98 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

41M9 <400> 98 gtgccactac gacagctcct t 

21 <210> 99 <211> 21 <212> DNA <213> Art i ficial Sequence <220> <223> 
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41D <400> 99 tggtgccact acagctcctt c 

21 <210> 100 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

45W <400> 100 acagctcctt ctctgagtgg t 

21 <210> 101 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

45M1 <400> 101 cacagctcct actctgagtg g 

21 <210> 102 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

45M2 <400> 102 cacagctcct gctctgagtg g 

21 <210> 103 <211> 21 <212> DNA <213> Ar t i f i c i a 1 Sequence <220> <223> 

45M3 <400> 103 cacagctcct cctctgagtg g 

21 <210> 104 <211> 21 <212> DNA <213> Art i ficial Sequence <220> <223> 

45M4 <400> 104 acagctcctt gtctgagtgg t 

21 <210> 105 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

45M5 <400> 105 acagctcctt atctgagtgg t 

21 <210> 106 <211> 21 <212> DNA <213> Art i f icial Sequence <220> <223> 

45M6 <400> 106 acagctcctt ttctgagtgg t 

21 <210> 107 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

45M7 <400> 107 cagctccttc actgagtggt a 

21 <210> 108 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

45M8 <400> 108 cagctccttc gctgagtggt a 

21 <210> 109 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

45M9 <400> 109 cagctccttc cctgagtggt a 
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21 <210> 110 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

45D <400> 110 ccacagct cc tctgagtggt a 

21 <210> 111 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

48W <400> 111 tctctgagtg gtaaaggcaa t 

21 <210> 112 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

48M1 <400> 112 ttctctgagt agtaaaggca a 

21 <210> 113 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

48M2 <400> 113 ttctctgagt tgtaaaggca a 

21 <210> 114 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

48M3 <400> 114 ttctctgagt cgtaaaggca a 

21 <210> 115 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

48M4 <400> 115 tctctgagtg ataaaggcaa t 

21 <210> 116 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

48M5 <400> 116 tctctgagtg ctaaaggcaa t 

21 <210> 117 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

48M6 <400> 117 tctctgagtg ttaaaggcaa t 

21 <210> 118 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

48M7 <400> 118 ctctgagtgg aaaaggcaat c 

21 <210> 119 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 

48M8 <400> 119 ctctgagtgg caaaggcaat c 

21 <210> 120 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 
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48M9 <400> 120 ctctgagtgg gaaaggcaat c 

21 <210> 121 <211> 21 <212> DNA <213> Art if icial Sequence <220> <223> 
48D <400> 121 ttctctgagt aaaggcaatc c 

21 <210> 122 <211> 22 <212> DNA <213> Artificial Sequence <220> <223> 
Exon-3F <400> 122 gatttgatgg agttggacat gg 

22 <210> 123 <211> 22 <212> DNA <213> Artificial Sequence <220> <223> 
Exon-3R <400> 123 tgttcttgag tgaaggactg ag 

22 <210> 124 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 
Long-3F <400> 124 aaaatccagc gtggacaatg g 

21 <210> 125 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> 
Long-3R <400> 125 tgtggcaagt tctgcatcat c 

21 <210> 126 <211> 21 <212> DNA <213> Art i f icial Sequence <220> <223> 
BAT26-F <400> 126 tgactacttt tgacttcagc c 

21 <210> 127 <211> 22 <212> DNA <213> Artificial Sequence <220> <223> 
BAT26-R <400> 127 aaccattcaa catttttaac cc 
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